Explosive emission cathodes are generally used to produce high-power electron beams 1, 2 . Therefore, considerable study is being given to the expanding cathode plasma, its characteristics, and the velocity of motion of the plasma front at the initial stage of explosive emission, when we deal with essentially nonideal high-density plasma. One of the most important problems in constructing a model of the transition of field emission to explosive electron emission is a selfconsistent description of the processes at the plasma front of the expanding cathode flare.
The initial stage of explosive electron emission represents is of most interest in the case of production of subnanosecond and picosecond electron beams in devices with explosive-emission cathodes. In this work we have developed, based on the electron density functional theory 3, 4 , a self-consistent model that allows one to calculate the emission parameters of the cathode spot plasma in the range from the metal density to a density of ∼10
18

÷10
20 cm -3 in the interval of electron temperatures from zero to ∼5 eV. Calculations have been performed for a copper cathode. It has been shown that as the concentration of free charge carriers at the front the cathode flare is decreased from 10 23 to 10 20 cm -3 , the work function (electron affinity) of the plasma decreases to about one fifth. Thus, as the free carrier density decreases due to the expansion of the cathode spot plasma, the potential well for electrons practically disappears at n e ∼ 10 20 cm -3 . The heating of the electron gas to temperatures of 2÷5 eV, which takes place at the initial stage of the explosive-emission process, reduces the electron affinity, as does the decrease in electron density. However, the latter factor is dominant.
